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Abstract 
The authors of this paper try to highlight the influence of the ability to concentrate on the execution of the snatch style in 
performance weightlifting. The research was conducted in the European Junior Championships of Bucharest, on 10.09.2011, 
monitoring the evolutions of weightlifters in the 56 kg class finals. The following methods were used for this paper: 
bibliographical study, pedagogical observation, computerized video analysis by means of Pinnacle studio software and the 
video biomechanical analysis by means of Physical ToolKit; statistical-mathematical method and graphical representation 
method. The results of the study highlighted the influence of the ability to concentrate on the successful attempts of junior 
weightlifters in the snatch style, which confirms the hypothesis proposed in our research.   
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction  
Performance improvement in weightlifting, a phenomenon that we are continuously witnessing, is based on 
the improvement of techniques and of training methods. The modernization of training and competition materials 
and equipment (stage, platform, podium, barbells, refereeing and display equipment, computerized programs for 
conducting competitions) imposed the emancipation and selection of lifting styles, of refereeing rules and   
resulted in increased  performance and spectacular events (***, 2009).  
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Developments in electronics made the objectification of sports training and competitions widely possible. 
Watching a freeze-frame of a loop-film repeatedly, dozens of times, or showing the images at normal speed can 
largely contribute to understanding the components of the global execution of a technical procedure. Obviously, 
the specific character of each sports event or branch is given by the structure of technical elements, number, 
complexity, spectacular aspect, originality, frequency and efficiency in competition. We can identify the 
following biomechanical methods of research concerning training (Nicu, 1993): cinematographic method; 
stereography; dynamography; static-kinesimetry (stabilometry); accelography; electromyography; goniography.    
The first studies in the field of weightlifting were biomechanical, using the dynamometric platforms for 
objectifying the reaction of the floor, dynamographs and tensiometers for measuring force. More recently, the 
platforms have been connected to processors (AMIT- USA system, 1983, quoted by Epuran, 2005) polygraphs, 
kinematograms, video recording and slow motion images, etc. The recording on film has passed from  
genographic analysis to biomechanical complex analysis by studying the execution time and trajectories provided 
by the ”markings” placed on the athletes’ joints. Subsequently, sensors have been applied instead of the 
markings; they recorded electromyograms, heart rate and respiratory rate (Epuran, 2005). 
Genadi Hiskia (1997) used a system of measurement and analysis of performances in weightlifting, technical 
execution included, by means of a system called V-Scope VS-120, based on infrared signals and ultrasounds 
received from the sensor attached to the end of the bar. Pierre de Hillerin (2007) describes a modern technology 
of research of athletes’ training process by using an informational system called “Computer Assisted 
Informational Orthetics”, exemplifying it with the image of a weightlifter (Collet, 2002). This fact is proved by 
research in neuro-sciences that provides information on the level of activation of the cerebral cortex, heart rate 
and electro-dermal response. The study of barbells lifting involves psychological indicators as well, because the 
weightlifter must lift the weight in a very short time span. Bagora (1973) conducted the first research on the time 
of concentration during barbell lifting. Murărețu (2008) also conducted a study meant to objectify the 
weightlifters’ technical behaviour during training sessions and competitions, using a studio multimedia technique 
for the duration of barbell lifting and the durations of the different phases, by means of the “Avi Synth” program.  
In the period 2004-2007, Murărețu conducted a specific research in order to determine exactly the duration of 
focusing interval during barbell lifting by female athletes of different classes and levels of training; he used 5 
time spans of barbell lifting phases (T0 – first contact of the athlete with the podium; T1- fixing palms under 
barbell; T2 – fixing hands on barbell; T3 – lifting barbell from podium; T4 – catching and lowering the barbell at 
referee’s signal).  
The purpose of the paper is to highlight some spatio-temporal aspects of the ability to focus on the execution 
of the snatch style in performance weightlifting. 
1.1. Hypothesis of the study 
We believe that the computerized video analysis of the competition attempts in the snatch style will help us 
get the significant information necessary for emphasizing the spatio-temporal aspects of the ability to concentrate 
on the performance of the snatch style by junior weightlifters.   
2. Methods and procedures 
The research was conducted at the European Junior Championship organized in Bucharest - 10.09.2011, and 
we monitored the weightlifters in the 56 kg class who participated in the finals. The following methods have been 
used during the research: bibliographical study, pedagogical observation, computerized video analysis by means 
of Pinnacle studio software to convert video capture into AVI and measurement of the temporal features of each 
competition attempt, Physical ToolKit for video biomechanical analysis; statistical-mathematical and graphical 
representation methods. 
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The computerized video analysis monitored the evolution of junior weightlifters (a number of 7 finalists) as to 
their ability to concentrate, expressed in the spatio-temporal aspects of their attempts in the snatch style, 56 kg 
class. These aspects referred to the scheduled duration of 2 minutes for each competition attempt, monitoring the 
time of walk up to the barbell, the moment of preparation of the start position (ability to concentrate), the 
kinematic features of the technical structure phases and the performances achieved in each attempt.  
The video recording was made with a Panasonic video camera, perpendicular to the plane of motion; the 
images have been converted into AVI format (30 frames/sec, 1 frame = 0.033 sec) by means of the Pinnacle 
studio video capture program. 
The analysis of temporal characteristics by means of video capture involved moving the slider on each video 
sequence (frame), stopping at the moments specified in the research and recording the time; the bio-mechanical 
analysis was performed by means of the Physical ToolKit program, highlighting both temporal characteristics 
(duration of phases) and spatial ones (trajectory, linear velocity, force and energy). 
3. Results 
 Table 1. Temporal characteristics of the capacity of concentration in the snatch style, 56 kg class 
Name Weight, 
kg 
Getting on 
podium (sec,fr.)
Walk on podium
(sec.,fr.) 
Start position
(sec., fr.) 
Straightening 
(sec.,fr.) 
Flipping 
(sec., fr.) 
Getting under 
barbell  (sec,fr.) 
Lifting (sec.,
fr.) 
Barbell catch 
(sec., fr.) 
A 100 0.0- 1.06 19.00 29.14 29.22 30.04 30.27 32.10 34.06 
SG 100 0.0- 0.10 12.01 17.17 17.24 18.05 18.27 20.01 21.28 
MA 100 0.0- 0.15 9.05 15.12 16.00 16.14 16.23* * * 
MA 100 0.0- 1.17 9.12 15.05 15.12 15.22 16.15 18.00 19.26 
BGJ 103 0.0- 0.12 8.20 23.25 24.03 24.14 25.07 26.13 28.06 
SG 105 0.0- 0.13 12.08 20.28 21.05 21.17 22.09 23.09 25.14 
MS 106 0.0- 1.17 12.02 24.26 25.04 25.14 26.04* * * 
BGJ 108 0.0- 1.10 14.11 29.17 29.25 30.07 31.05 33.08 35.20 
MS 108 0.0- 0.19 19.17 33.29 34.07 34.18 35.02 35.09* * 
SG 108 0.0- 0.04 16.14 23.29 24.07 24.20 25.07 26.23 28.14 
MS 108 0.0- 0.08 25.15 43.25 44.06 44.17 45.07 46.22 48.03 
GJ 109 0.0- 0.17 14.04 30.29 31.06 31.20 32.13 33.21 35.25 
CS 113 0.0- 0.18 24.05 35.16 35.23 36.07 36.29 38.00 39.28 
CS 117 0.0- 0.17 27.08 43.06 43.16 44.00 44.25 45.04* * 
CS 117 0.0- 0.28 20.14 30.22 31.00 31.13 32.06 33.26 36.08 
FI 118 0.0- 1.11 11.06 22.23 23.00 23.11 24.01 25.06 27.02 
CFI 121 0.0- 1.10 16.22 28.04 28.12 28.24 29.17 31.15 32.28 
FI 126 0.0- 1.04 20.00 29.12 29.22 30.05 30.16* * * 
 Mean  0,52 16,04 27,29 27,77 28,13 28,8 31,04 31,47 
 SEM 0,11 1,35 1,93 1,93 1,95 1,95 2,12 2,15 
Note: 1 frame = 0.033 sec.; sec.fr. – seconds, frame; * failed  attempt; SEM – standard errors mean; SD – standard deviation 
Table no.  1 shows the temporal characteristics of the ability to concentrate in snatch style, 56 kg class, in the 
European Junior Championship, Bucharest, 2011.  
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The study analyzed 7 finalists and took into account 18 recorded attempts. The order in which the snatch style 
was carried out is shown in Table no. 1, including the athletes’ initials, the weight lifted at each attempt and the 
temporal characteristics;  the unit of measure of the sequences was seconds and frames, where 1 frame = 0,033 
sec. (see Table 2). 
Table 2. Transformation of total seconds of the temporal characteristics (n = 3) 
Name Weight, kg Get on 
podium 
(sec,fr.) 
Walk on 
podium 
(sec.,fr.) 
Start 
position 
(sec., fr.) 
Straightening 
(sec.,fr.) 
Flipping 
(sec., fr.) 
Getting under 
barbell 
(sec,fr.) 
Lifting 
(sec., fr.) 
Barbell 
catching 
(sec., fr.) 
BGJ 109 1.0- 0.17 14.04 30.29 31.06 31.20 32.13 33.21 35.25 
 Conversion 0.561 13.429 16.825 0.231 0.462 0.759 1.264 1.462 
CS 117 1.0- 0.28 20.14 30.22 31.00 31.13 32.06 33.26 36.08 
 Conversion 0.924 20.198 10.264 0.264 0.429 1.759 1.858 2.396 
CFI 121 1.0- 1.10 16.22 28.04 28.12 28.24 29.17 31.15 32.28 
 Conversion 1.33 15.396 11.396 0.264 0.396 0.429 1.924 1.231 
Note: conversion of temporal values into seconds: 0.18 = 0 sec. and 18 frames = 0 sec + 18 fr. *0.033 sec = 0.594 sec. 
Table 3. Spatio-temporal characteristics of the ability to concentrate in snatch style, 56 kg class 
Name Weight, 
kg 
Start position 
 (sec., fr.) 
Straightening 
(sec., fr.) 
Flipping 
 (sec., fr.) 
Getting under 
barbell (sec, fr.) 
Barbell lift& catch 
(sec., fr.) 
0.033 (x, y) 0.1 (x, y) 0.2 (x, y) 0.4 (x, y) 0.767 (x, y) 
MA 100 -0.031 0,205 -0.031 0.302 -0.031 0.68 -0.006 0.747 -0.066 1.12 
SG 100 -0.057 0.18 -0.012 0.261 -0.075 0.573 -0.209 0.909 -0.214 1.35 
MA 100 -0.023 0.222 -0.012 0.397 0.053 0.876 0.111 0.573* - - 
MA 100 -0.057 0.191 -0.017 0.284 0.017 0.73 -0.064 0.863 -0.098 1.321 
BGJ 103 -0.012 0.206 -0.019 0.331 -0.056 0.68 -0.0064 0.923 0.081 1.379 
SG 105 -0.02 0.219 -0.013 0.305 -0.033 0.604 -0.226 0.982 -0.232 1.473 
MS 106 -0.012 0.187 -0.03 0.223 -0.03 0.519 -0.006 0.821* - - 
BGJ 108 -0.013 0.225 -0.064 0.405 0.032 0.963 0.058 0.97 0.135 1.252 
MS 108 -0.005 0.204 -0.028 0.325 -0.055 0.77 -0.176 0.556* - - 
SG 108 0.0062 0.187 -0.019 0.35 -0.081 0.712 -0.231 0.918 -0.306 1.443 
MS 108 -0.005 0.204 -0.011 0.303 -0.061 0.721 -0.171 0.787 -0.198 1.238 
BGJ 109 0.00 0.216 -0.044 0.344 -0.028 0.677 -0.005 0.793 -0.002 1.182 
CS 113 -0.012 0.206 -0.006 0.212 -0.075 0.55 -0.225 0.881 -0.325 1.349 
CS 117 -0.006 0.184 -0.006 0.307 -0.025 0.59 -0.117 0.805 -0.025 0.498 
CS 117 0.00 0.218 0.006 0.285 -0.048 0.624 -0.164 0.86 -0.254 1.212 
CFI 118 -0.005 0.169 -0.028 0.321 0.017 0.794 -0.073 0.952 -0.152 1.391 
CFI 121 0.00 0.213 -0.017 0.351 -0.023 0.841 -0.063 0.956 0.19 1.469 
CFI 126 0.006 0.208 -0.012 0.324 0.00 0.745 -0.067 0.268* - - 
 Failed attempts are indicated by the symbols * and -  
Table no. 3 lists the spatio-temporal characteristics of the capacity to concentrate that are highlighted by the 
temporal moments of the execution phases in the snatch style and the trajectory of the middle of the bar during 
each phase (x, y). 
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Fig. 1. Trajectories of the bar in snatch style (travel, Xm)
Figure no. 1 shows the kinematic characteristics of the barbell trajectory, highlighting the horizontal travel in
each phase of the snatch style (Table 3).
Fig. 2. Biomechanical characteristics (velocity, force and energy)
Figure no. 2 shows the kinematic and dynamic characteristics during the lifting of a weight of 121 kg in the
snatch style by the athlete (CFI) who had the competition weight of 55.95 kg.
Table no. 4. Results achieved in the European Junior Championship, Bucharest 10.09.2011, snatch style, 56 kg class,
men
No. Name Nationality Event weight Attempts (kg) Result, (kg)
1 2 3
1 CFI ROU 55.95 118 121 126 121
2 CS BLG 55.92 113 117 117 117
3 BGJ ESP 56.00 103 108 109 109
4 MS BUL 55.98 105 108 108 108
5 SG HUN 55.94 100 105 108 105
6 MA BUL 55.75 100 104 106 104
7 MS ARM 55.60 95 100 100 100
Table no. 4 presents the results achieved in the European Junior Championship, Bucharest, 2011 in the snatch
style, 56 kg class - men, showing nationality, weight in the event, results of each attempt and final result.
4. Discussion
We analyzed in our study 18 attempts of the 7 weightlifters during the snatch style finals, 56 kg class; the 
duration of the analyzed attempts was standardized in 24 frames, 4 steps, by successful and unsuccessful
attempts.
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A number of 7 finalist weightlifters, 56 kg class, participants in the European Junior Championship, Bucharest 
2011, were the subjects of this research. The study exemplified the characteristics of movement phases of top 
ranking athletes. 
In terms of the temporal characteristics of the capacity for concentration in the snatch style, we highlighted the 
weight lifted in each attempt (successful or failed), the duration of each phase of the snatch style, expressed in 
seconds and tens by frames. As for the duration of the temporal characteristics of the capacity to concentrate in 
snatch style, we have shown the values achieved by the top three athletes, namely: when getting on the podium, 
the duration goes from 0.561 to 1.33 seconds after starting the recording; we have also shown the duration of the 
concentration during the total action of barbell lifting and the duration of each stage of this action. 
Regarding the spatial characteristics of the capacity to concentrate during snatch style execution, we have 
highlighted the barbell trajectories during the horizontal and vertical movement (x, y), where each deviation in 
the horizontal plane proves the efficiency or correctness of the technical execution, while deviations from the 
average trajectories refer to failed attempts.   
5. Conclusions  
The results of the study highlighted the influence of the ability to concentrate on the successful attempts of 
junior weightlifters in snatch style, which confirms the hypothesis proposed in our research.  
 The comparative analysis of the biomechanical characteristics of the phases in the snatch style points out that 
the highest values are recorded at the end of the “flipping” phase, which confirms the importance of this phase 
for lifting the weight as efficiently as possible.    
The computerized video analysis of the attempts in the competition enabled us to gather the significant 
information needed to highlight the spatio-temporal aspects of the influence that the ability to concentrate exerts 
on snatch style performance by junior weightlifters.  
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